Abstract. This study was conducted to determine the problem solving skills of the third grade students studying at the department of elementary school mathematics teaching. The study was conducted in the second semester of the academic year of 2015-2016. The study group consists of 47 third year student who study at Ondokuz Mayıs University, Faculty of Education Elementary School Mathematics Teaching ad take the selective course of Problem Solving in Mathematics. Within the scope of this course, the researchers explained subjects related to problem and problem solving, problem solving skills and solved problems during the first 4 weeks of the course. For the rest of the weeks, the students were divided into groups. They have solved two non-routine problems each week for 8 weeks. The method of study is the interview method, which is one of the qualitative research methods. In light of the retrieved findings, the answers given by the students have been thematized as the stages of problem solving, understanding the problem, implementing the problem, evaluation of the problem, reasons for taking the courses, association problems, ways of finding different solutions, development of procedural skills, creating formulas, mathematical thinking, use of mathematical language, suitability of the course, views on problem solving, and the contribution of the course.
Introduction
The expectations from individuals change with the lifestyles, improving technology and requirements. It is thought that the individuals who will adapt to the environment lived in should be trained as individuals who know problem solving, self and environment aware, solution oriented and practical. [42] states that the way of raising an individual is through the adoption of an understanding of an educational system that solves the events, able to see the relationships between the events, and establish cause-effect relationship, gaining problem-solving and reasoning. The objective in education should be to train individuals who use old information, conceptualization, analysis and synthesis with creativity to obtain new information. [32] in the traditional mathematics teaching, teachers were teaching students by giving information in pieces, but the new understanding is to teach mathematics mathematics language, suitability of the course, thoughts on problem solving, the contribution of the lesson. The categories and codes belonging to the theme are listed below. The table demonstrates that there are two categories for students' views for the preimplementation of problem solving stages and one category for the post-implementation views of students. The pre-implementation views are examined in two categories including the areas in which students feel insufficient in terms of their problem solving skills and the areas in which students feel sufficient in terms of their problem solving skills. It was observed that in the pre-implementation phase, the majority of them only read and solved the problem and did not use the problem solving stages, whereas; in the postimplementation phase, the majority of the students solved the problems by paying attention to the problem solving stages of Polya. Furthermore, it was detected that in both the pre-implementation and the post-implementation phases, they solved the problems by employing strategies such as drawing a figure, creating a diagram, and making a list.
Problem solving stages

Data analysis based on the stage of understanding the problem
Data analysis based on the stage of understanding the problem and the categories and codes belonging to the theme are listed below. Table 2 suggests that students primarily made use of the data at the stage of comprehending the problem. This only involved looking at what is given and asked in the question at the pre-implementation phase, however, at the post-implementation phase, it also involved writing down what is given and asked in the question as well as distinguishing between the necessary and unnecessary information. In the preimplementation phase, the students also tried to draw what is given in the question and create a link between them. The errors or insufficiencies observed in the preimplementation phase include solving the problem by reading it over and over again, mentally making mathematical operations, trying to solve the problem by looking at the solution in a solution-oriented way, not solving the question as a result of having difficulty with understanding the problem, yet, in the post-implementation phase these errors or insufficiencies were overcome.
Problem implementation
Problem implementation and the categories and codes belonging to the theme are listed below. Looking at the Table 3 , there are three categories in the problem implementation stage including planning the solution, deficiencies in understanding/errors, and understanding the problem. It was found out that they implemented the solutions to the problems by thinking of how to solve the question through the use of the given information, through logical reasoning, by solving the problem in a solution-oriented way, and solving them based on certain patterns. In the post-implementation phase, they approached the questions by selecting the suitable strategy by looking at what is given and expected in the question, developing a solution plan convenient with the strategy, and evaluating the eight different strategies they learned. In terms of the errors and deficiencies, in the pre-implementation phase, it was observed that they did not implement strategies, started operating without understanding, roughly drawing, and solved via multiple choice logic without paying attention to Polya's stages. In the post-implementation phase, they expressed that they approached the question after selecting the strategy based on how competent they are with that strategy. In the implementation phase, it was observed that they tried to write equations, to draw diagrams and figures so as to understand the problem. Similarly, they expressed that in the post-implementation phase, they implemented the solution to the problem by finding a link, making a systematic list, and drawing a table.
Evaluation of the Problem
Evaluation of the problem and the categories and codes belonging to the theme are listed below. Examining the Table 4 , it becomes apparent that there are three categories analyzed at the problem evaluation phase including positive, negative, and evaluating a different person. Primarily, it is demonstrated in the table that evaluations were conducted at the preimplementation and post-implementation phases. Crosschecking, working retroactively, and evaluation of the solution were carried out both prior to and after the implementation. At the post-implementation phase, it was found out that other methods such as solving other problems of the same kind, giving assignments, and verbally explaining were also used. In the negative and false section, the majority of the students used expressions such as ''I do not evaluate'', ''I evaluate by looking at the answer key'', ''I evaluate if I am not sure of the accuracy of the solution', ''I crosscheck if I am not sure'', and ''I do it if I have time''. In the post-implementation phase, they uttered that the evaluation part was the easiest and simplest part and they evaluated by making generalizations. The students, who perceived problem evaluation as evaluating a person, mentioned that they would use techniques such as giving classic questions, giving a grade or conducting an exam, however, they changed their perspective in the post-implementation phase and stated that they may make a written evaluation in future.
Problem solving stages
Problem solving stages and the categories and codes belonging to the theme are listed below. Looking at the Table 5 , it can be observed that there are two approaches towards problem solving including the right approach and the false approach. The right approach involves those, who solved the question by paying attention to Polya's stages. The false approach includes not using Polya's stages, solving the problem in a solution-oriented manner, solving the questions by using similar solutions without selecting a strategy, solving by marking x as the unknown in an equation, not using the evaluation stage, and wasting time on repeatedly reading the question. In fact, they have various false approaches here. In the post-implementation phase, it was observed that almost all of the student realized how to solve the questions by using right approaches.
Reasons why they take the course
Reasons why they take the course and the categories and codes belonging to the theme are listed below. The system appointed me 1 2,1 I had no reason to take this course, I understood its value once I started taking it 1 2,1
Taking a look at the reasons why students take the elective course, it is seen that they generally select it because it is related to personal development. Moreover, it was detected that some of the reasons were due to liking, professional development, and obligation. In the personal growth section, the reasons why students take this course can be listed as solving the problems in a better way, learning the problem solving methods, believing problem solving will be a guide for them, viewing themselves as unsuccessful at this course, and learning this course which is regarded as an disliked subject. Moreover, some other reasons were believing the course would be enjoyable, liking the teacher, and considering the course as an attention-grabbing one. Also, the course's being the best alternative available, and the fact that the system appointed this course to them, and taking this course for no reason are some of the other reasons why students took this course.
Finding a different solution
Finding a different solution and the categories and codes belonging to the theme are listed below. Examining the data from the perspective of finding different solutions, it is seen that there are students who found it and who required time. The expression of the majority of them stated that they sometimes found a different solution, again an equal number of students mentioned that they found the same solution with the rest of their classmates. A small number of students never found a different solution, however, one of them uttered that he/she would require practice and may find a different solution afterwards.
Data analysis based on the level of using reasoning skills
Data analysis based on the level of using reasoning skills and the categories and codes belonging to the theme are listed below. Evaluating themselves in terms of their reasoning skills, the majority of the students stated that they did not experience difficulty with reasoning and they used their reasoning skills. Additionally, some of the students mentioned that they had concerns with expressing the reasoning stages and used them in accordance with multiple-choice logic without thinking about it.
Data analysis based on the level of using formula developing skills
Data Analysis Based on the Level of Using Formula Developing Skills and the categories and codes belonging to the theme are listed below. Analyzing the data in terms of the level of using formula developing skills, the majority of the students are able to develop formula by establishing a connection, using the given information or generalizing and making a systematic list. They stated that if there is a pattern they could develop a formula through the solution of a simple problem. 4 students uttered negative views on the situation. These students said that they used the existing methods and did not develop new formulas.
Data analysis based on the level of using mathematical thinking skills
Data analysis based on the level of using mathematical thinking Skills and the categories and codes belonging to the theme are listed below. Analyzing the data in terms of the level of using mathematical thinking skills, they mentioned that the process had a positive impact on them and solving the problem stage by stage improved their mathematical thinking. Furthermore, they stated that during this process they realized how to use the mathematical language.
Data analysis based on the level of using solutions
Data analysis based on the level of using solutions and the categories and codes belonging to the theme are listed below. Evaluating the data in terms of their level of using solutions, it becomes apparent that there are students, who considered all of the solutions available in the process, as well as students, who still used the trial-error method and demonstrated false of insufficient behaviors.
Data analysis based on the development level of operation skills
Data analysis based on the development level of operation skills and the categories and codes belonging to the theme are listed below. Examining the students in terms of their operation skill levels, it is observed that the majority of them believe that their operation skills improved. Moreover, there are some students whose methodological skills improved besides their operational skills. One student still does not feel sufficient, thus believes his/her skills did not improve.
Data analysis based on the level of using mathematical language
Data analysis based on the level of using mathematical language and the categories and codes belonging to the theme are listed below. Those who tried using it
We tried to use it 2 4,2 We paid attention to using it 3 6,3
Analyzing the data based on the level of using mathematical language, the majority of them in fact uses mathematical language. However, some of the students argued that this process cannot be immediately learned, thus they did not see any progress. There were students, who tried to use the mathematical language during this process.
Data analysis based on the competency level for the first mathematics course
Data analysis based on the competency level for the first mathematics course and the categories and codes belonging to the theme are listed below. Analyzing the data relevant to determining the class level for the mathematics course, it is observed that there is consensus among students that the course is given at the right time. In addition to that, they suggested that the course could be given at the same semester with the material design and origami courses, so that they can support one another.
Analysis of the data relevant to determining the class level
Analysis of the data relevant to determining the class level and the categories and codes belonging to the theme are listed below. Analyzing the answers given to the question about why this course should be given at a certain class level, it is observed that the majority of them thinks this course should be given at the university level, even though there are also some students, who believe it should be given starting from secondary school level. Generally, the students suggested that it should be given in the first years of university education, whereas; some of the students suggested that it should be given at different class levels. Another observation is that some students believe it should be given starting from the fifth grade.
Three concepts occurring to them about problem solving
Three concepts occurring to them about problem solving and the categories and codes belonging to the theme are listed below. Examining the answers of the students to the question about expressing problem solving in three concepts, the categories can be listed as problem solving, mathematics, and personal opinion. In the problem solving category, they often discussed the problem solving stages. In the mathematics category, they used expressions such as mathematical language and logic. In the personal opinion category, it is observed that they evaluated by considering how the course makes them feel emotionally.
Analysis of the data relevant to determining the level of contribution and productivity of the course
Analysis of the data relevant to determining the level of contribution and productivity of the course and codes belonging to the theme are listed below. The fact that the course was at afternoon decreased our productivity 1 2,1 There were disruptions during the presentation 1 2,1
Examining the impact of the course on the student, there occurs two categories: positive views and negative views. There are positive views such as approaching problems more comfortably thanks to this course, positive contribution to their instruction of the course as well as their professional development, and learning how to proceed while teaching students. The negative views include believing that the timing is not good and the four-week course is boring, thus their efficiency decreases. Moreover, some of the negative comments were due to the various disruptions during the presentation of the course.
Discussion and Conclusions
Examining the responses of the students, it is observed that they greatly enjoyed the course, learned many things, their outlook on the mathematics course changed, and got the chance to implement the problem solving stages. Moreover, they mentioned that this course will become very beneficial for them once they start teaching in various provinces and serves as a major step towards becoming a good teacher. They stated that there has been major changes in their pre-implementation and post-implementation approaches towards problems and that they now approach a problem in a more systematic and conscious manner. They stated that before the implementation, they usually solved the problems through trial and error method or the methods they had known before. Furthermore, they added that after the implementation they realized that there is a strategy for each solution and they learned how to use those strategies [1, 3, 4, 5, 6, 7, 10, 12, 13, 22, 28, 33, 39, 43, 47] They stated that they had many false approaches inn the problem solving process before the implementation. These errors were found out through the content analysis in the classroom. Before the implementation, they associated problem solving with concepts such as chaos and difficulty, however, after the implementtion they started associating problem solving with strategy, solution, gradual progress, logic, information given and asked. It was stated that students' skills of solving non-routine problems were low. Examining the results of the interviews, it is observed that the students argue that the strategies they had used to approach problems were deficient and false. [26] states that mathematical education continuously becomes less successful. He argues that this is because students do not learn how to build mathematics in their elementary school years. The interviews suggest that argument. Because students believe that they will become better teachers after this course. Because they believed they will be able to explain that to the students in a better manner. Some students mentioned that they wished they had learned this method sooner, which indicates that they associate their lack of success with not learning about this subject during their education. [30] utters that students develop their academic self-perception as they find alternative solutions to the current and possible problems. In this study, it was observed that the more knowledge students obtained about this subject, the more their academic self-confidence increased. Most of the statements received from students supports this assertion. Their statements include expressions such as ''I am not afraid of problems, because I know how to approach each problem''.
